Enhancement of Ad5-TRAIL cytotoxicity against renal cell carcinoma with histone deacetylase inhibitors.
Renal cell carcinoma (RCC) will cause greater than 12,000 deaths in the United States this year. The lack of effective therapy for disseminated RCC has stimulated the search for novel treatments including immunotherapeutic strategies, but poor therapeutic responses and marked toxicity have limited their use. The tumor necrosis factor (TNF) family member TNF-related apoptosis-inducing ligand (TRAIL)/Apo-2L induces apoptosis in various tumor cell types, while having little cytotoxicity against normal cells. In this study, we investigated the tumoricidal potential of a recombinant adenovirus encoding human TNFSF10 (Ad5-TRAIL), alone and in combination with a panel of histone deacetylase inhibitors (HDACi), against the TRAIL/Apo-2L-resistant RCC line 786-O and normal human renal proximal tubule epithelial cells (RPTEC). Ad5-TRAIL was unable to induce apoptosis in either 786-O or RPTEC alone; however, tumor cell apoptosis occurred when Ad5-TRAIL was combined with HDAC inhibition. Except when combined with trichostatin A, RPTEC were not sensitized to Ad5-TRAIL by HDACi. In 786-O, HDAC inhibition induced CAR expression, permitting increased adenoviral infection and transgene expression. It also induced TRAIL-R2 expression, accelerated the death-inducing signaling complex formation and enhanced caspase-8 activation. Our results demonstrate the utility of combining Ad5-TRAIL with HDACi against RCC, and mechanistically define how this combination modulates RCC sensitivity to TRAIL/Apo-2L and adenoviral infection.